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& CDF calorimetry APS

CDF calorimetry is pretty diverse... 1512 towers of 12 different types

Calorimeter type Thickness
Central EM 19 Xg, 1 A
Central HAdronic 4.5 )\
Wall HAdronic 4.5\
Plug EM 21 X, 1 A
Plug HAdronic 7\

E-resolution o/Er)
CEM 13.5% /v Er © 2%

CHA
WHA

PEM
PHA

50% /v Er ® 3%
75% /v Er ® 4%
16%/VE ® 1%
70%/VE © 5%

[J New in Run II: end plug calorimeters
(PEM+PHA), PMTs

[0 New in Run Il: all of the electronics
(108 bunches @ 132 ns crossing time
ultimately)

83883828388828388388838323888888¢]

Wﬁ*], T P
R
4,7/ //1,7;‘
108855535538888888888833888888888833888338839
C

s

\ ) ) [1 ... new calibrations! j
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Top mass measurement in Run |

dilepton

Systematic errors (in GeV/c?)
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Channel dilepton  f+jets all-had. R, || about 50% Run | yield
Jet E-scale 3.8 4.4 5.0 (fﬁ —9 fb—l)___
ISR,FSR 2.7 2.6 1.8 [1 Stat error is going to be
MC (PDF, b-tag) 0.6 0.5 0.2 very low
Generator 0.6 0.1 0.8 [1 Smart work to be done to
Backgd shape 0.3 1.3 1.7 reduce systematics
MC stats 0.7 n.a. 0.6

\Total 4.8 5.3 5.7
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Correction scheme

raw

pr(R) = [p7

with R = \/An2? + A¢? the cone radius chosen for jet measurement (cone

[1 Correction applied to raw cluster energies:

(R> X f?"el - UEM(R)] X fabs (R) - UE(R) + OC(R>

algorithm with R = 0.4 for top analysis)

/fml relative )
E-scale: cor-
rect for non-
uniformities

in calorimeter
response  as

lute E-scale:
maps raw jet
E observed in
cone of radius
R into aver-

[fabs (R) abso-)

\_

[ tt specific corrections:

\f(ﬁ) ) \age true jet Ej

[] jets corrected back to parton level,
assuming flat pr spectrum

o applied on tt event candidates
e specific pr spectrum
o different correction for b-jets
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Run [: jet E-scale source of the largest systematic uncertainty in m; measurement

Top mass in Run | review

Stability 1% Amy ~ 1.2
Absolute corr. (+UE) 2.5% Amy ~ 3
Relative corr. 0.2%, 4% in cracks | A . o
UEM (UE from mult. int.) | 100 MeV/vertex G &/_2]
00CC 6-1.4% sV/C
006 01F
ook — TOTAL -
--------- Calorimeter (linearity,...)
L Fragmentation 0.08 |

Underlying Event
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Scale stability

[J Stability (central): source/laser runs on towers (PMTs), checked by data
(2°, J/¢) L1 must be kept below 1%
[0 Stability (plugs): source/laser runs, dijet balancing (limited tracking)
Central _ Central [ JetAna: dijet balance timed ]
- Z - e'e candidates *2E
60:— 0.15;
= CDF Run Il - »
“‘8505 Preliminary ® Data 0.1E & | 1]
% 401 e e B 5;*“—‘—#‘? yi Mk Lhgagply o [ Ladhy
C A
%303 Date : 2001.12.7 231 Events _05? 1 il 4
c E ~2002.3.2 |4 C 4
q>) 20F -0.055 X’/ ndf 160.8 / 65
= 10; —0.1; Prob 2.448e-11
= ST | oasf ST
40 60 80 10 120 140 _01%:”“”H‘\H‘\H‘\H‘xloz
M (GeVic') B imber [Nov Ol o NovO2)
0.035 =
C B Runi
003 B Runi
005 E- [ébsolute E-scale in central canrimetryJ
002 [ Ll different electronics, detectors...
0015 [ 0 Quick “back in business” method...
oo | [0 Using run | scale as is (out of former
oo MC tuning to test beam data)
ohee [0 Overall check with photon-jet bal-
0 L 2 3 ancing Llrun 11/run | comparison
MIPu — 0.960 4 0.005

\ MIP; j
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APS

Prospects
Immediate
[0 Absolute E-scale for Run II: tuning of simulation + jet fragmentation (MC)
[J Reevaluate OOCC
[0 Overall check with 7-jet balance (f3) CDF Il Preliminary {72 iy ")
Lo Mrop=1712 £ 1341 9.9 Gavic®
O@ 5% (scale stability w/r run I) ol o AN /
S @ 5% (abs scale in data-MC) ~ g =R\
O u g (8) z]l 0.4F
S 7F ot
t F 01f
(fo) = (pz_re - )/ Dbr S 6 s T
o % : y ‘ vV 3 3 : 5 5§ &K Top Mass (GeV/c")
T R
0.1 ; - ,,,+, #,,,,,,,,,, photon-jet balance r+ LI ,,,i,,,,,,,,,,,,,j L 2?
0.5 SR Rk A + n \F% |
02 + .o |8 Triandles: VC = 0100 150 200 250 300 350
L L T R Reconstructed Mass (GeV/c®)
Long range
[0 Z — /~—jet balancing to check absolute E-scale (comparison with MC)
[J W mass from 2b-tagged top event candidates
0 Z — bb to set b—jet specific E-scale (cf M. Baumgart's talk H13.009)
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Number of events / (10 GeV/c?)

0.5

Prospects: W mass

t =W(— jj)b
t =W (— fvp)b

APS

Run |: double-b tagged top event candi-
[l measurement corresponds

to measurement of

(—2.5 £ 8.8)%

o |

[ 1 scale set within ¢f environment itself!

[1 study of sidebands gives a handle on
ISR/FSR (hard gluon jets)

N

of

Dijet Invariant Mass (GeV/cz)

Jet energy shift vs. median returned W mass
[ Shaded non-tt background 4_.0'15 [
Dashed  tt background =
w
3 0.1f
a 0.05F
u of .
[ &
- ~0.05 .
- -0.1f .
0 SN D S I [
0 50 100 150 200 250 300 B T -1 S N RPN EPUP P PP EPUIP EPIN B B
70 72 74 76 78 80 82 84 8 88 9

Run II: > 2b tags tt events yield around 50% higher (increased luminosity,
acceptance, improved b-tagging)

[18.8%/+/50 ~ 1.25% on E-scale (down from 2.5% in Run I)

GeV/

J
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’ Conclusion APS

S )

[ Statistical errors at Tevatron run Il (will) become low

]

The dominant source of systematic error on my,, is the jet E-scale

[1 A calibration approach based on in situ measurements with physics channels
gives a handle

[1 So, taking advantage of the increased datal

]

A lot of work still needs to be done to tune the simulation...

[ The ultimate foreseen goal is to lower o(my,p) from 5.1 GeV/c? (run | value)
to 2-3 GeV/c?
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CDF calorimetry

[1 CDF calorimetry is pretty diverse... 1512 towers of 12 different kind
[0 All of Shashlik-type Pbgas (Femap)/ scintillator + WLS
Sampling Absorber /active
CEM (Pb) | 0.6 Xy /5 mm
CHA (Fe) 1in/ 10 mm
WHA (Fe) 2in/ 10 mm
PEM (Pb) | 0.8 Xy / 4.5 mm
PHA (Fe) 2in/ 6 mm
iy ; Calorimeter type Thickness
Central EM 19 Xp, 1 A
= Central HAdronic 4.5 )\
—__HUl PHA N Wall HAdronic 4.5 \
} Plug EM 21 Xo, 1 A
Plug HAdronic 7\
E-resolution o/Er)
/== CEM 13.5%/vET & 2%
o CHA 50%/ v Er ® 3%
P — WHA 75% I/ By & 4%
PEM 16%/VE ® 1%
- PHA 70%/VE @ 5%
\_ /
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Correction scheme

[1 Correction applied to raw cluster energies:

pr(R) = [p7

raw

(R> X frel - UEM(R)] X fabs (R) - UE(R) + OC(R>

with R = \/An2? + A¢? the cone radius chosen for jet measurement (cone
algorithm with R = 0.4 for top analysis)

(Frei  relative) @EM(R) R /fabs(R) abso-) /UE(R) takes) @C(R) cor-)

E-scale: cor- ||takes into ac-||lute E-scale:||into account ||rects for the
rect for non-||count E due||maps raw jet||E due to the||energy  ex-
uniformities to  multiple || E observed in || underlying pected to be
in calorimeter | | interactions || cone of radius | (event )| outside  the
response  as|\in the event /| R into aver- \cone radius )
@(n) ) \age true jet E)

[] jets corrected back to parton level, assuming flat py spectrum

O tt specific corrections:
o applied on tt event candidates

e specific pr spectrum
o different correction for b-jets

J
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QCD & UE APS
\

Out-of-cone correction (OOCC) Underlying event (UE) & multiple in-
teractions (UEM) corrections

[1 Back to parton level _
0 Independent of apparatus / perfor- L[ Average Er of random central jets
in minimum bias events as f(# ver-

mance
0 Depends on parton fragmentation tex) LJUEM

function (— Monte Carlo)

| E, (cone 1.0) vs # vertices |

out of cone energy for cone with R=0.4, 0.7 and 1.0 & 12[Qual- 12: Fit for corr.
L Cone 1.0
BT T T T e r
r 10H Cone 0.7
Cone 0.4

20
15

10

° 02 3 4 5 & 7
Num. vert.
0 P T R R P T T T N AN T Y N RO RUT S N1 \7
T ger [0 Events with only 1 vertex LJUE
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